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Document version revision record 


VERSION NUMBER | RELEASE DATE REVISION RECORD 
VO.1 2019/11/25 Initial Version 
1. Add VREF description to the DDR3 design description. 
V1.0 2020/06/09 |2. Correction of the data bus bits corresponding to D[8,...,32] in the 


configuration pin description. 

3. Adding VCCB power description in 9.2. 

4. Table 8, HSST pin description refinement, HSST is not used when the 
power supply is changed to suspended and reserved for grounding 
treatment. 

1. Add "Recommend HSSTAVCC and HSSTAVCCPLL to power up at the 
same time, no timing requirement." Description. 

V1.1 2020/12/05 |2. Add the description of "СЕС СІК pull-up resistor to VCCIOCFG". 

3. The two single-ended pins in the bank corresponding to DDR3 are 
changed from "cannot be used as DDR3 pins" to "can be used as 
command/address signals". 

4. Remove the word "not greater than" from the pull-up resistance 
requirement. 

V1.2 2021/01/20 |1, DDR3 design instructions to add PCB design instructions. 


1. Add the description of the configuration-related BANK power supply 
voltage limit, and modify the description in chapter 2.3.2 to remove the 
content of "VCCIOCFG and multiplexed configuration pin VCCIO must be 
the same" from the SCBV pin description. 

V1.3 2021/07/15 |2. Modify the description of chapter 2.3.3 content. 

3. Delete the master BPI and slave SPI configuration-related descriptions. 
4. "DDR3 Design Section" PCB Design Notes subsection, Article 5 is revised 
to "Command/address signal lines are of equal length with CK as reference, 
recommended length difference is less than 200mil". 

5. Standardized HSSTLP naming. 

6. Table 2 Supplements the recommended capacitor number for FBG484 
package products; 

7. Table 5 Supplements the Pin number for FBG484 package products. 

8. The calibration resistor 2000 resistor pull-up 1V power supply is 
changed to 1.0V analog power supply (HSSTAVCC QR3/6) in Table 8; 
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https: 


Terminology explanation 


ABBREVIATIONS FULL SPELLING 
FPGA Field Programmable Gate Array 
DRM Dedicated RAM Module 
DDR Double Data Rate 
ADC Analog to Digital Converter 
HSSTLP High Speed Serial Transceiver Low Performance 
TMDS Transition-minimized differential signal 
LVDS Low-Voltage Differential Signaling 
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I. OVERVIEW 


This document is a single board hardware design guide for the Logos2 series FPGA devices from 
Shenzhen Ziguang Tongchuang Electronics Co. 


For Logos2 series FPGA device features, resource size, and package information, please refer to 
"DS04001 Logos2 Series FPGAs Device Data Book". 


dibus f Anneke [05052 Single Board Hardware Design User Guide 


7/ 29 


20 ия 344 II. Power supply design 


II. POWER SUPPLY DESIGN 


(1) Voltage requirements 


The device absolute limit voltage, recommended operating voltage, power-up/down requirements, 
and power-up ramp-up time requirements are described in the DS04001 Logos2 Series FPGA Device Data 
Sheet. 


The Logos2 series FPGAs support multiple configuration methods, and the configuration-related pins 
are distributed in three banks: Configuration Bank, Bank L4, and Bank L5. For different configuration signal 
levels, there are supply voltage limits for the above three BANKS as shown in the table below, and it should 
be noted that voltage combinations outside the table are not supported. 


TABLE 1 CONFIGURATION-RELATED BANK SUPPLY VOLTAGES 


CONFIGURATION RELATED BANKS VOLTAGE 


CONFIGURATION | INTERFACE IO SCBV PIN 
MODE LEVEL VCCIOCFG VCCIOL4 VCCIOLS 


3.3V 3.3V Any d Any di VCCIOCFG 
2.5V 2.5V Any di Any di VCCIOCFG 
1.8V 1.8V 1.8V/1.5V/1.2V 1.8V/1.5V/1.2V GND 
1.5V 1.5V 1.8V/1.5V/1.2V 1.8V/1.5V/1.2V GND 
1.2V 1.2V 1.8V/1.5V/1.2V 1.8V/1.5V/1.2V GND 
3.33 V 3.3V di 3.3V VCCIOCFG 


2.5V 2.5V 2.5V VCCIOCFG 


Any 
Any d 


Slave Serial, Slave 
Parallel, Master 1.8V 1.8V 1.8V/1.5V/1.2V 1.8V GND 


SPI(x1/x2/x4) L5V 1.5V 1.8V/1.5V/1.2V 1.5V GND 


1.2V 1.2V 1.8V/1.5V/1.2V 1.2V GND 
3.3V 3.3V 3.3V 3.3V VCCIOCFG 
2.5V 2.5V 2.5V 2.5V VCCIOCFG 
Master SPI(x8) 1.8V 1.8V 1.8V 1.8V GND 
1.5V 1.5V 1.5V 1.5V GND 
1.2V 1.2V 1.2V 1.2V GND 


(1) Note: Any condition does not support overhang. 


(2) Capacitance requirements 


The following two tables give the capacitance requirements for each PG2L100H power supply under 
certain conditions, as well as the capacitance parameters required for the HSST power supply. 
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TABLE 2 PG2L100H CAPACITANCE REQUIREMENTS FOR EACH POWER SUPPLY 


| Ресен 1000Е | 470Е | 4.70Е | 0.470Е | 0.10Е DESCRIPTION 
VCC FBG484 3 0 6 8 5 Kernel Logic Power 
FBG676 3 0 6 8 5 
УСС DRM | FBG484 ] 0 0 2 2 DRM power supply 
FBG676 1 0 0 2 2 
УССА FBG484 0 ] 3 5 2 Auxiliary power 
FBG676 0 1 3 5 2 
VCCIOCFG | FBG484 0 ] 0 ] ] Configure BANK power supply 
FBG676 0 1 0 1 1 
VCCIO FBG484 0 2 2 4 2 BANK power supply, the 47uF 
FBG676 0 2 2 4 2 capacitor can be appropriately 
reduced when multiple BANKs share 
the power supply. 
TABLE 3 DESCRIPTION OF POWER SUPPLY CAPACITOR PARAMETERS 
PARAMETERS 100UF 47UF 4.7UF 0.47UF 0.1UF 
Package 1210 1210 0805 0402 0402 
Withstand voltage 22V 26V 26V 26V 26V 
ESL <1nH <1nH <0.5nH <0.5nH <0.5nH 
ESR <40mQ <40mQ <20т0 <20т0 <20т0 
Material X5R X5R X7R X7R X7R 


(3) Other notes 


1. DRM Power Supply Description 


The dedicated power supply VCC DRM for kernel power supply and DRM power supply can be 
connected to the same 1.0V. 


2. Multiplexed Configuration Pin Power Description 


The Bank L4 and Bank L5 power supplies must meet the supply voltage conditions listed in Table 1. 


3. Design power consumption description 


The design power consumption (including HSST power consumption) can be referred to the power 
evaluation software (Pango Power Planner, a power evaluation tool in PDS). 
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II. Configuration instructions 


Ш. CONFIGURATION INSTRUCTIONS 


(1) Configuration pin description 


The following two tables give the configuration pin descriptions and some special pin numbers 


respectively. 


TABLE 4 LOGOS2 FAMILY FPGA CONFIGURATION PIN DESCRIPTIONS 


PIN NAME 


PIN TYPE 


1/0 


PIN DESCRIPTION 


INIT_FLAG_N 


Configuration- 
specific 


Bidirectional 
(open-drain) 


Dedicated pins for initialization and configuration status. When 
the output is low, it means that the FPGA chip is performing an 
initialization operation (clearing the configuration memory) or a 
configuration error has occurred. 

Built-in weak pull-up resistor, enable internal weak pull-up during 
configuration. 

When the FPGA is powered on, drive this pin low. 

After the FPGA initialization is complete, release the drive to this 
pin. 

During power-on and initialization, this pin can be input with a 
low level externally to delay the configuration process after 
initialization. When the chip detects this pin after initialization is 
complete 

High level input on the chip, the chip starts the configuration 
process. During the configuration process, this pin is used asa 
configuration error indication status output, and if it is low, it 
means that an error occurred during the configuration process. 
This pin requires an external weak pull-up resistor to VCCIOCFG 
(recommended resistance value 1 КО - 4.7 КО). 


CFG DONE 


RSTN 


Configuration- 
specific 


Configuration- 
specific 


Bidirectional 
(open-drain) 


input 


Dedicated pin for configuration status. Built-in weak pull-up 
resistor (about 10KQ). 

As a configuration completion indication status output, high 
indicates that the configuration is complete. The default is open- 
drain output. When the FPGA is powered up, this pin is driven low 
before or during configuration. Once all configuration data has 
been received correctly and the wake-up sequence has started, 
release control of this pin. 

After the configuration is completed, the pin can be driven low by 
the outside. Once the internal wake-up sequence finds that the 
external DONE pin is low, the internal wake-up circuit will 
continue until the external pin becomes high. Continue with the 
wake-up process. 

This pin needs to connect a weak pull-up resistor to VCCIOCFG 
(recommended resistance value 1 KO “4.7 КО). 


Dedicated configuration reset pin, built-in weak pull-up 
resistor and weak pull-up is always valid. 

Used to reset configuration logic and configuration 
memory, active low. 

When this pin is asserted low, the FPGA configuration 
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III. Configuration instructions 


memery—is—cleared—and—a—new-configuration—process- 
begins. The configuration logic reset starts with the falling 

edge of this pin, and the configuration process starts with 

the immediately rising edge of this pin. 

This pin needs an external 1КО“4.7КО pull-up resistor to 

VCCIOCFG. 

Holding this pin low at power-up does not place the FPGA 

configuration logic in reset. 


CFG CLK 


Configuration- 
specific 


input, output 


Configure the clock pins. Except JTAG configuration mode, 
other modes use this clock to synchronize the FPGA 
configuration process. 

In Slave Serial, Slave Parallel mode, this pin is used as a 
clock input to obtain configuration data from the outside. 
In master SPI configuration mode, this pin is used as a 
clock output to obtain configuration data from the 
outside. In this mode, an external 1kO pull-up resistor 
needs to be connected to VCCIOCFG. 

When the clock is not needed (such as JTAG mode), it is in 
a high-impedance state. 


TCK 


Configuration- 
specific 


input 


Test clock input pin compliant with IEEE STD 1149.1. 
Provide clock for JTAG chain of FPGA, test clock input pin; 
built-in weak pull-up resistor (always enabled), pull up to 
VCCIOCFG; externally requires a resistor between 12K 
ohms and 18K ohms to pull up to VCCIOCFG. 


TMS 


Configuration- 
specific 


input 


Dedicated JTAG test mode selection input pin, built-in 
weak pull-up resistor (always enabled), pulled up to 
VCCIOCFG externally requires a resistor between 12K 
ohms and 18K ohms to pull up to VCCIOCFG. 


TDI 


Configuration- 
specific 


input 


Dedicated JTAG test data input pin, built-in weak pull-up 
resistor (always enabled), pulled up to VCCIOCFG. 


TDO 


Configuration- 
specific 


output 


Dedicated JTAG test data output pin, built-in weak pull-up 
resistor (always enabled), pulled up to VCCIOCFG. 


MODE 2 


Configuration- 
specific 


input 


Configuration dedicated input pin for configuration mode 
selection built-in weak pull-up resistor. 

In the determination mode, a 1КО resistor can be used to 
pull up to VCCIOCFG or pull down to VSS. 


MODE 1 


Configuration- 
specific 


input 


Configuration-specific input pin for configuration mode 
selection, with built-in weak pull-up resistor. 

A 1КО resistor can be used to pull up to VCCIOCFG or pull 
down to VSS when determining the mode. 


MODE 0 


Configuration- 
specific 


input 


Configuration-specific input pin for configuration mode 
selection, with built-in weak pull-up resistor. 

A 1КО resistor can be used to pull up to VCCIOCFG or pull 
down to VSS when determining the mode. 
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SCBA- 


Conf | 


specific 


Select —the—Bank—veltage—where—the—multiplexed- 


configuration pin is located. 

Use this pin to determine the voltage difference between 
the BANKCFG and the voltage of the BANK containing the 
multiplexed configuration pins, and the І/О voltage 
operating range of these Banks. This pin is always active 
for BANKCFG, but only for the Bank containing the 
multiplexed configuration pins during configuration. 

When the voltage of VCCIOCFG is 2.5V or 3.3V, this pin 
must be connected to high level (can be directly 
connected to VCCIOCFG). When the voltage of VCCIOCFG 
is 1.8V or if the pin is lower, the pin must be connected to 
a low level (can be connected directly to ground). 

Please refer to Table 1 for the correspondence between 
the pull-down level of the SCBV pin and the configuration- 
related BANK power supply. 


FCS N 


MOSI ро 


Configuration 
Reuse 


Configuration 
Reuse 


output 


Input/Output 


Multiplexed configuration pin, used in external master SPI 
configuration mode 

(1) In the main SPIX1 X2 X4 mode, the active-low output 
chip select signal is sent to the external flash; at the same 
time, an external pull-up resistor (1КО-4.7КО) is required to 
VCCIO of the Bank where it is located. 

(2) In other configuration modes and during initialization, 
this ріп is used as a common user 1/0, which is in a high- 
impedance state or a weak pull-up. 

(3) After the configuration is completed, it can be used as 
user 1/0. 


Multiplexed configuration data pins 


(1) "MOSI", the main SPI X1 mode serial data output, 
connected to the data input pin of the external SPI flash 
(such as DQO, D, 51, 100, еїс.). When the command and 
address are sent to the external SPI flash, the output of this 
pin is high-impedance or weakly pulled up (depending on 
the state of the PULL UP pin). 

(2) Master SPI X2/X4/X8 mode, bidirectional data port, 
output to external SPI flash as command and address. The 
lowest bit data input receives data from the external SPI 
flash. Connected to 

Bidirectional data pins of external SPI flash (such as DQO, D, 
SI, IOO, etc.). 

(3) "DO", for the slave parallel mode, is the [1] bit of the 
data bus, which is the lowest bit. 

(4) For other configuration modes and during initialization, 
this pin will not be used as a common user I/O, and it is in a 
high-impedance state or a weak pull-up. 

(5) After the configuration is completed, it can be used as 
user 1/0. 
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МО БЕ БЕ | Совбеигтанон- 1Input/ Multiplexed-cenfiguratien-date-pins 

Reuse (1) Master SPI mode, X1, "MISO" is used as data input to 
connect to the data output terminal of SPI flash (such as 
001, Q, SO, 101, etc.). 

(2) Master SPI X2, X4, X8 mode, "D1" is connected to the 
second serial data output port of SPI flash (such as: ВОЛ, 
О, SO, 101, еїс.). 

(3) For the slave parallel mode, as the [2] bit of the data 
bus. 

(4) For slave serial mode, "DI" is used as data input pin. 

(5) In other configuration modes and during initialization, 
this pin is used as a common user /О, which is in a high- 
impedance state or a weak pull-up. In other configuration 
modes such as JTAG, the state on this pin is ignored. 

(6) After the configuration is completed, it can be used as 


user 1/0. 
D[2, 3] Configuration | Input/Output | Multiplexed configuration data pins 
Reuse (1) The main SPI mode, X4/X8, is connected to the data 


output terminal of the SPI flash as the data input. "D2" is 
connected to the 3rd output of the 4/8-bit data of the 
external SPI flash (such as DQ2, W#, WP#, 102), and "D3" is 
connected to the 4/8-bit data of the external SPI flash. 4- 
bit output (such as DQ3, HOLD#, 103, etc.), this pin needs 
an external weak pull-up with a 4.7KQ resistor to its 
corresponding VCCIO. 

(2) For the slave parallel mode, as the [3, 4] bits of the 
data bus. 

(3) For other configuration modes and during initialization, 
this pin will not be used as a common user 1/0, and it is in 
a high-impedance state or a weak pull-up. 

(4) After the configuration is completed, it can be used as 
user 1/0. 


ОА, 5, 6, 7] Configuration | Input/Output | Multiplexed configuration data pins 

Reuse (1) Main SPI X8 mode, connect to the second flash in the 
same way as DIO, 1, 2, 3]; 

(2) For the slave parallel mode, as the [5-8] bits of the data 
bus. 

(3) For other configuration modes and during initialization, 
this pin will not be used. 

(4) After the configuration is completed, it can be used as 
user 1/0. 
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D[8,....15] Configuration dnput/ Multiplexed configuration datapins 

Reuse (1) For the slave parallel mode, X16-bit width, D[15:8] is 
the [15:8] bit of the data bus, for the slave parallel X32-bit 
width, D[15:8] is the [15th] bit of the data bus :8] bits. . 

(2) For other configuration modes or when the data bit 
width does not exceed 8 bits and during initialization, this 
pin will not be used. 

(3) After the configuration is completed, it can be used as 


user 1/0. 
D[16,...,31] АШ, Configuration | Input/Output | Multiplexed configuration data pins 
ОЈ Reuse (1) For slave parallel, X32-bit width, D[31:16] is the [31:16] 


bit of the data bus. 

(2) For other configuration modes or when the data bit 
width does not exceed 16 bits and during initialization, this 
pin will not be used. 

(3) After the configuration is completed, it can be used as 


user 1/0. 
CS N Configuration input Multiplexed configuration pins. Chip select input, active 
Reuse low 


(1) In the slave-parallel configuration mode, as the slave- 
parallel mode configuration interface is enabled, the 
external controller can select the slave-parallel bus of the 
FPGA to be working by controlling this pin, or in the slave- 
parallel mode 

Connect to the CSO DOUT pin of the previous FPGA in the 
configuration chain. 

(2) For other configuration modes and during initialization, 
this pin will not be used, as a common user I/O, it is in a 
high-impedance state or a weak pull-up. 

(3) After configuration, it can be used for I/O. 


RWSEL Configuration input Multiplexed configuration pins. Read and write select 
Reuse input from parallel configuration mode, high for read, low 
for write 


(1) High level, read data from the data bus in parallel 
configuration mode. 

(2) Low level, write data to the data bus from the parallel 
configuration mode. 

(3) The switching between reading and writing can only be 
switched when CS N is high. 

(4) After configuration, it can be used as user I/O. 

(5) For other configuration modes and during initialization, 
this pin will not be used, as a common user 1/0, it is in a 
high-impedance state or a weak pull-up. 
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CSO DOL T centisucatien- -Outpa OD viedipleximie -eenfiguratien pins —oenty-need—te—be—used 
Reuse Output when cascading 

(1) The main SPI, X1 mode, can be used as cascade data 
output; in other cases, for other configuration modes and 
during initialization, this pin will not be used, as a common 
user /О, it is in a high-impedance state or a weak upper 
state pull. 

(2) Configured from the serial mode, it can be used as 
cascaded data output; in other cases, for other 
configuration modes and during initialization, this pin will 
not be used, as a common user ШО, it is in а high- 
impedance state or a weak pull-up . 

(3) In any configuration mode, when the bit stream 
debugging option (lowest security level) is selected, it can 
output data. 

(4) In the configuration of the slave parallel cascade mode, 
it can be used as an open-drain output of the chip select 
signal; it is connected to the CS_N pin of the downstream 
device, and a 3300 pull-up resistor needs to be added 
externally to its corresponding 

should be VCCIO. In other cases, for other configuration 
modes and during initialization, this pin will not be used as 
a common user 1/О, and it is in a high-impedance state or 
a weak pull-up. 

(5) For other configuration modes and during initialization, 
this pin will not be used, as a common user 1/0, it is in a 
high-impedance state or a weak pull-up. 

IO STATUS С | Configuration Input Multiplexed pins, input signals, control whether the weak 
Reuse pull-up resistors of all user 105 are enabled from the 
completion of power-on to before entering user mode 
(1) "0", enable all user IO internal pull-up resistors. 

(2) "1", disable all user IO internal pull-up resistors. 

(3) It is recommended to add a weak pull-up resistor to the 
corresponding VCCIO externally. 

(4) According to the application scenario, this pin can be 
connected to VSS directly or through a 1КО resistor, or 
connected to the corresponding VCCIO through a 1KO 
resistor. 

(5) Before configuration or during configuration, this pin is 
not allowed to be suspended. 
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ECCLKIN Configuration Jap Master-moede-cenfiguration-clecl-froem-externaHnput- This- 


Reuse is an optional external clock input to the configuration 
logic 

(1) In master SPI mode, the FPGA can select this clock 
input as the configuration clock for the configuration logic. 
This clock can be divided (depending on the settings in the 
bitstream) and output from CFG CLK. 

(2) For other configuration modes, use modes and 
initialization periods, this pin will not be used as a 
common user I/O, and it is in a high-impedance state or a 
weak pull-up. 

BFWE ЕС52 М! Configuration Output | Multiplexed configuration pin, used in external master SPI 
Reuse X8 configuration mode 

(1) In the main SPI X8 mode, the active-low output chip 
select signal is sent to the external flash; an external 4.7КО 
pull-up resistor is required to be connected to the 
corresponding VCCIO. 

(2) For other configuration modes, use modes and 
initialization periods, this pin will not be used as a 
common user I/O, and it is in a high-impedance state or a 
weak pull-up. 

(3) After the configuration is completed, it can be used as 
user 1/0. 
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II. Configuration instructions 


TABLE 5 CONFIGURATION PIN NUMBER 


PG2L100H FBG676 | PG2L100H FBG484 | OTHERMODELSTO ВЕ 
PIN NAME ADDED 
PIN NUMBER PIN NUMBER PIN NUMBER 
INIT. FLAG. N V11 012 
СЕС DONE W10 G11 
RSTN AE16 N12 
CFG CLK H13 L12 
TCK H12 V12 
TMS H11 T13 
TDI H10 R13 
TDO J10 U13 
MODE 2 w9 09 
MODE 1 Y9 U10 
MODE 0 AB7 U11 
SCBV АВ15 U8 
FCS N P18 T19 
мод DO R14 Р22 
MISO D1 DI R15 R22 
ор, 3] P14,N14 P21, R21 
DI4, 5, 6, 7] N16,N17,R16,R17 t21, u21, p19. 
R19 
CS N P19 V17 
RWSEL N23 AA19 
CSO DOUT N24 AB20 
VS[O, 1] 126,125 M16, M15 
IO STATUS C P15 U22 
ECCLKIN P16 у22 
BFOE М 625 116 
BFWE FCS2 М F25 K16 
BADRVO N F22 M22 
TSDP R12 N10 
TSDN R11 N9 
VCCB G14 E12 
VCCADC M12 K10 
VSSADC M11 K9 
VAADC P N12 L10 
VAADC N P11 M9 
VREFADC P P12 M10 
VREFADC N N11 L9 
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(2) Configuration mode selection 
MODE[2:0] is the configuration mode selection pin. When the INIT М signal changes from low to high, 
the mode selection pin is sampled to determine which configuration mode the FPGA is currently in. 


The corresponding relationship between the MODE[2:0] value and the configuration mode is as 
follows: 


001: Master SPI configuration mode (X1/X2/X4/X8); 
101: JTAG configuration mode (X1); 
110: Slave parallel configuration mode (X8/X16/X32); 


111: Slave serial configuration mode (X1). 


dibus f Anneke Logos2 Single Board Hardware Design User Guide 


18/ 29 


20 ия 344 IV. ADC Design Notes 


IV. ADC DESIGN NOTES 
(1) ADC pin description 


The following table gives the ADC pin descriptions. 


TABLE 6 LoGOS2 SERIES FPGA ADC PIN DESCRIPTIONS 


PIN NAME PIN TYPE I/O PIN DESCRIPTION 
VCCADC ADC power input ADC analog power supply, 1.8V; to provide power for the 
supply ADC analog circuit; when the ADC function is not used, it is 
recommended to be grounded or suspended. 
VSSADC ADC power input GND relative to VCCADC, when the ADC function is not 
supply used, it is recommended to do the same with VCCADC. 
VAADC P For ADC input ADC dedicated analog differential input (positive). When the 


ADC function is not used, it is recommended to be grounded 
or left floating. 

VAADC N For ADC input ADC dedicated analog differential input (negative), when 
the ADC function is not used, it is recommended to do the 
same as VAADC P. 


VREFADC P For ADC N/A 1.25V reference voltage input. It is recommended to ground 
when the ADC function is not used. 
VREFADC N For ADC N/A 1.25V ground-referenced input. № is recommended to 
ground when the ADC function is not used. 
VAA[O,... ,15]P, V ADC input ADC differential analog input 0-15. 


AA[O,... ,15]N Multiplexing 


(2) ADC mode description 


The ADC input channels are inherently differential, so it is required that the positive-phase input VP 
and the inverted input VN be driven in differential mode. The internal ADC channels operate in Unipolar 
mode when all on-chip sensors are detected; the user can configure the external analog input channels in 
Unipolar or Bipolar mode. 
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IV. ADC Design Notes 


1. Unipolar mode 


VP 


071у (24) ADC 
VN 
pe (7) 


Vem: 0 0. 5V 


FIGURE 1 DIAGRAM OF UNIPOLAR MODE 


In Unipolar mode, VP > VN, VN input range is 0 to 0.5V, OV < VP-VN < 1V. 


2. Bipolar Mode 


The Bipolar mode consists of pseudo-differential and full-differential, which are schematically shown 
below. 


VP 
+0. 5V (^o ADC 
VN 
ner. 
Vcm: 0.5V 


FIGURE 2 DIAGRAM OF BIPOLAR PSEUDO-DIFFERENTIAL MODE 


+0. 25V 


© 


ADC 


Dc (*) 


Vem: 0.25V^0. 75V 


FIGURE 3 SCHEMATIC DIAGRAM OF BIPOLAR FULL DIFFERENTIAL MODE 
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IV. ADC Design Notes 


(3) Input signal requirements 


To ensure proper conversion, the signal requirements for each of the above input modes are as 


follows. 
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TABLE 7 LOGOS2 SERIES FPGA ADC INPUT SIGNAL REQUIREMENTS 


differential) 


Unipolar VN~(VN+1V) 0~0.5V 
Bipolar (pseudo- А 
differential) шы oy 
Bipolar (full Мст+(+0.25М) Мст-(+0.25М) 
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V. HSST DESIGN NOTES 


There are some HSST-related instructions in the 0504001 Logos2 Series FPGA Device Data Sheet, 
which you can refer to when using HSST. 


(1) HSST pin description 


TABLE 8 106052 FAMILY FPGA HSST PIN DESCRIPTIONS 


PIN NAME PIN TYPE 1/0 PIN DESCRIPTION 
HSSTAVCC QR3/6 HSST power Input The 1.0V analog power supply pin is given to the 
supply internal transmitting and receiving circuits; when the 


HSST is not used, it should be left floating, and the 
grounding resistor position should be reserved. 
HSSTAVCCPLL QR3/6 HSST power Input The 1.2V analog power supply pin is given to the PLL; 


supply when the HSST is not used, it is suspended and the 
grounding resistor position is reserved. 
HSSTRREF QR3/6 HSST Input The calibration resistance input pin of the terminal 
Specialized resistance calibration circuit needs to be pulled up to 
Use a 10V analog power supply (HSSTAVCC ОВЗ/6) 


through a 2000 calibration resistor (accuracy 196); 
grounded when HSST is not used. 


HSSTREFCLK[O, ЦР QR3/6 HSST Input Differential clock input pin P, which provides 
Specialized reference clock for HSST. 
Use It is required to add 100nF AC coupling externally; 
when HSST is not used, it should be left floating. 
HSSTREFCLK[O, 11М QR3/6 HSST Input Differential clock input pin N, provides reference 
Specialized clock for HSST. 
Use It is required to add 100nF AC coupling externally; 
when HSST is not used, it should be left floating. 
HSSTTX[0,1,2,3][P,N] - HSST Output Channel differential output of HSST. There are 4 pairs 
QR3/6 Specialized for each HSST; leave it floating when not using HSST. 
Use 
HSSTRX[0,1,2,3][P,N] - HSST Input Channel Differential Input for HSST. Each HSST has 4 
QR3/6 Specialized pairs; ground handle when not using HSST. 
Use 
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(2) HSST power supply filter capacitor requirements 


Both HSST power supplies are recommended to be powered by LDO with the following filter capacitor 
requirements. 


TABLE 9 HSST POWER SUPPLY FILTER CAPACITOR REQUIREMENTS 


POWER SUPPLY 4.7UF 0.1UF DESCRIPTION 
NAME (X7R/10%) (X7R/10%) 
Power 
HSSTAVCC 2 5 requirements for a 
single HSSTLP 
Power 
HSSTAVCCPLL 2 6 requirements for a 
single HSSTLP 


Note: Users can adjust the capacitance appropriately according to the actual situation. 


(3) Other considerations 


e Power supply HSSTAVCC ripple requirements of less than 10mv, if the ripple is large, you need to 
tolerate the loss of performance, when making the board try to make the ripple smaller. 


e Recommend simultaneous power-up of HSSTAVCC and HSSTAVCCPLL with no timing requirements. 


e The receiver supports internal configuration for AC coupling or DC coupling, and external AC 
coupling is required when the internal configuration is DC coupling. 


e Native X1 can be placed on any channel. native X2 is restricted to laneO/lane1 or lane2/lane3. 


e When the HSST is not in use, the HSST power supply is left hanging with the grounding resistor in 
place and the RX pin is grounded, as shown in Table 7. 


• Two HSSTLPs can share power, but this is not recommended for customers. 


е The РСЕ hardcore can only be used in Н55ТІР QR3. 
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VI. LVDS DESIGN NOTES 


Each bank supports inputs and outputs with a bank voltage of 2.5V. 


LVDS performance is affected by capacitive load size and line loss; simulation evaluation 
recommended; differential IO with built-in 100-ohm resistor. 


The input clock is placed on the clock input pin. 


The pin delay information needs to be added during PCB layout. 
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VII. TMDS DESIGN NOTES 


Each bank can support TMDS with a bank voltage of 3.3V. 


The receiver needs to be pulled up externally to the bank voltage using a 50-ohm resistor; the receiver 
clock is placed on the clock input pin. 


The pin delay information needs to be added during PCB layout. 
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VIII. DDR3 DESIGN NOTES 


Schematic Design Notes: 


> bank 15 distributed on the left and right side of the chip, the system clock input pin and DDR3 
interface must be on the same side (on the same left or right side) and the clock input pin, if not on 
the same side, the chip wiring longer will bring more additional jitter; 


» |t is recommended that the system clock input pin be on the same bank as the DDR3 
command/address signal, and that an AC-coupled + DC-biased circuit be used when the system 
clock is a differential signal; 


> Each bank requires only one external VREF reference voltage input at half the bank voltage/DDR3 
chip supply voltage; the VREF can be generated by dividing the voltage between two 1K ohm 
resistors or can be provided using a dedicated power supply chip; 


CK must be connected to the p-n pair of pins of a command/address byte group; 
The DOS signal must be connected to a dedicated DOS pin; 


DQ and DM (if used) must be connected to their corresponding DOS byte grouping pins; 


уу V WV 


A single DDR3 interface cannot span more than 3 adjacent banks on the same side, and for DDR3 
interfaces spanning 3 banks, the command/address signal must be in the middle bank and all 
command/address signals must be in the same bank; 


> command/address signal must be connected to a byte grouping pin that is not used as data (DQ, 
DM); 


> RESET М can be connected to any pin (level must be consistent with DDR3 requirements), it is 
recommended to constrain this pin to the bank where the DDR3 interface is located to improve the 
timing, this pin does not need to be terminated, leave the ground capacitor in place and can be 
pulled down to GND via a 4.7КО resistor; 


» Signals within byte groups can be exchanged freely (except for specific pins such as DOS), and byte 
groups within banks can be exchanged as a whole; 


» The two single-ended pins in the DDR3 corresponding bank can be used as command/address 
signals; 


PCB Design Notes: 


> It is necessary to add pin delay information when PCB layout, and open it when routing, and open 
the delay of the via at the same time; 


> In the Flyby topology, the length of the CK trace is not shorter than the first group of DOS traces, 
and the difference between the two lengths is less than 1/4 of the CK cycle; 


> The internal error of the CK differential pair is less than 5mil, and the control impedance difference 
is 100 ohms. It is necessary to have a complete reference GND layer, and the wiring should be 
changed as little as possible. The place where the via hole is used to change layers should be 
symmetrically added with GND holes; 
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-— Hmnhe-Fybs-tepelegy.-the-Cl-sesments-ace-equablindength -thedenste-oftheomaimdinedsdess-than 
2000mil, and the length of the branch line (including vias) is less than 120mil; 


» The command/address signal line is equal to CK as a reference, and the recommended length 
difference is less than 200mil; 


» The command/address signal needs to have a complete reference layer, where ODT, CS, and CKE 
are punched with GND accompanying holes, and there is at least one GND hole next to the 3-6 
signal holes of other signals; 


> The internal error of the 005 differential pair is less than 5mil, and the control impedance 
difference is 100 ohms. A complete reference GND layer is required, and the layer change cannot 
exceed 2 times. The place where the via hole is used to change the layer should be symmetrically 
added with accompanying GND holes; 


> The DQsignal needs to have a complete reference layer, and there should be at least one GND hole 
next to the 2-4 signal holes; 


> Inthe same DOS byte group, the wiring error is controlled to be less than 50mil based on DOS, and 
the total length is controlled within 1500mil; 


> The routing of different 005 byte groups can be designed with 200-300mil unequal length 
staggered design to reduce the impact of SSN. For example, the length of group О and 2 is done as 
usual, and the length of group 1 and 3 is 200 mil longer; 


» Signals of the same group go on the same layer to ensure that the signal timing will not be affected 
by changing layers. If it is really necessary to change the layer, the length should be equal before 
and after the layer change, and the surface layer wiring should be avoided as much as possible; 


» When winding in a serpentine shape, the single wire is wound at 3W (W is the wire width), and the 
differential wire is wound at 5W. Ensure that the distance between each signal group is not less 
than 3H (H is the distance from the trace to the main reference plane), the distance between 
groups is not less than 5H, and the distance between 005 and clock and other signals is more than 
5H; 


» The power supply has a complete power plane, and the target impedance should be controlled 
within 0.010ohm@100M as much as possible; 


» The capacitor should be placed as close as possible under the BGA to ensure that there is at least 
one capacitor filter under each power pin; 


> The VTT power supply has relatively high precision requirements and has a large instantaneous 
current, so sufficient decoupling capacitors are required. VTT is concentrated at the termination 
resistor of the terminal. Generally, copper is laid on the same surface of the termination resistor, 
and the width of the copper skin should be greater than 120mil; 


» The VREF power supply has strict requirements on accuracy, but carries very little current, so the 
number of decoupling capacitors does not need too much. VREF needs to be far away from 
interference sources; 


> 20 calibration resistors are placed close to the pins with 196 precision resistors, the traces are 
widened, and the trace length is less than 100mil. 
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IX. Other notes 


IX. OTHER NOTES 


(1) Clock input pin description 


TABLE 10 LOGOS2 SERIES FPGA CLOCK INPUT PIN DESCRIPTIONS 


PIN NAME 


PIN TYPE 


1/0 


PIN DESCRIPTION 


GMCLK 


Clock 
Multiplexing 


Input 


Multiplex global multi-regional clock input pins; these clocks with 
clock input capability can directly drive regional clock buffers, IO 
clock buffers, global clock buffers, GPLL, PPLL. Also capable of driving 
multi-region clock buffers; when not used as a clock input, it acts as a 
general-purpose IO. When the differential pair is connected to a 
single-ended clock source, it only needs to be connected to the P 
terminal of the differential pair. When these PINs are used as a single 
regional clock source, it can drive all the IO clock buffers and regional 
clock buffers of this Bank. 


GSCLK 


Clock 
Multiplexing 


Input 


Multiplex global single-region clock input pins; these clocks with 
clock input capability can directly drive regional clock buffers, IO 
clock buffers, global clock buffers, GPLL, PPLL. When not used as a 
clock input, it is used as a general-purpose IO. When the differential 
pair is connected to a single-ended clock source, it only needs to be 
connected to the P terminal of the differential pair. It can drive all IO 
clock buffers and regional clock buffers of this Bank. 


(2) Other special pin descriptions 


TABLE 11106052 FAMILY FPGA SPECIAL PIN DESCRIPTIONS 


PIN NAME PIN TYPE I/O PIN DESCRIPTION 

VREF Multiplexing N/A As an input reference voltage pin. When the external reference 
voltage pin is not needed, it can be used as user IO. 

For the usage of this pin when using DDR3, please refer to Section 8 
DDR3 Design Description. 

TSDP Dedicated N/A Anode pin of the temperature sensor diode. Connect to VSS when 
the thermal diode is not used. If a temperature sensor diode is to be 
used, then a suitable external temperature monitoring chip is 
required. 

TSDN Dedicated N/A The cathode pin of the temperature sensor diode. 

VCCB Power Input The power supply voltage of the backup battery for the secret key 

supply memory is 1.0V^1.9V; when the secret key function is not in use, 
this PIN needs to be connected to ground or VCCA. 


(3) Output pin description 


Clock output pins do not choose the two single-ended pins in bank. Most of the chip pins are in the 
form of differential pairs. When one pin of the differential pair is used as clock output, it is recommended 
that the other pin of the differential pair should not be used as input pin for general signals. 
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(4) Confirmation of pin constraints 


After completing the schematic, you need to run the engineering file to confirm whether the pin signal 
definition is reasonable. 


X. CONTACTS 


Контакты для технических и коммерческих вопросов 
ООО «Инзк» 
г. Санкт-Петербург, ул. Яблочкова, д. 20, литер А, оф. 504 


contact @innek.ru 
+7 (812) 200-40-37 
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